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Abstract

Classical tree breeding and genetic engineering require sexual reproduction for
development of pedigreed offspring in eastern cottonwood (Populus deltoides).
However, most breeding efforts are only in the third and/or fourth generation
of genetic selection due to the long duration of the juvenile phase by developing
methods to stimulate precocious flowering is needed to accelerate tree
improvement. Two CONSTANS-LIKE (COL) genes, PdACO1 and PdCO2, were
isolated from eastern cottonwood. PACO1 is unique among all the characterized
CONSTANS-LIKE genes in the plant kingdom in that the deduced protein se-
quence contains a putative signal peptide with a potential transmembrane helix
at the N-terminal end. The expression of both genes in the leaf increased dra-
matically from March to April and decreased on May. The increased expression
coincided with morphological changes occurring in the axillary meristem of the
subtended bud and with increased abundance of PACO1 and PdCO2 proteins in
the leaf. As cottonwood passes through a long juvenile phase before flowering,
it may be insensitive to environmental stimuli that regulate floral induction un-
til they have attained the appropriate developmental stage. Thus, a complex ge-
netic network likely monitors both the developmental state of the cottonwood

trees and environmental signals.
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